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Pathophysiology of I n t r a c r a n i a l Haemorrhage in the Newborn. f
J.S. WIGGLESWORTH
I n t r a c r a n i a l haemorrhage remains an important cause of neonatal mor t a l i t y
a l though the re la t ive importance of d i f fe ren t forms of haemorrhage have
changed in recent years.
Subdural haemorrhage u s u a l l y results from b i r t h trauma. Modern obstetric
management, by avoid ing d i f f i c u l t vaginal de l ivery , has reduced the
incidence of t h i s type of b leed ing äs a pr lmary cause of death to less than
1 in 2000 b i r t h s in most series.
Subarachnoid haemorrhage may occur e i ther in loca l ized or generalized
forms. The local ized haemorrhages are associated often w i t h abnormal i t i es
of haemostasis such äs disseminated in t ravascu la r coagulat ion, whereas the
general ized bleeds are u s u a l l y ascribed to hypoxia.
The form of i n t r a c r a n i a l haemorrhage wh ich has become of most concern to
' the neonatologist i s i n t r a v e n t r i c u l a r haemorrhage ( I V H ) associated w i t h
subependymal pe r iven t r i cu la r haemorrhage. Recent studies us ing
Computer ized tomography have shown that near ly ha l f of a l l i n f an t s below
1500 g b i r t hwe igh t admi t ted to neonatal in tens ive care u n i t s develop th i s
cond i t i on . Unders tand ing of the pathophysiology of t h i s form of
haemorrhage demands knowledge of the anatomy and physlology of the \
developing cerebral c i r c u l a t i o n .
In jec t ion studies have shown that the vessels s u p p l y i n g the basal g g n g l i a
and subependymal region are very we l l developed in the preterm b r a i n and
i t is inferred that there is p re fe ren t ia l blood f low to th i s area.
P e r i v e n t r i c u l a r haemorrhage has been shown to o r jg ina t e from the
m i c r o c i r c u l a t i o n .
Cons idera t ion of c i r cu la to ry phys io logy and s tudies of cerebral blood f low
in newborn in fan t s have suggested two poss ib le sequences l e a d i n g to IVH.
The hypoxia and hypercapnia of the respiratory distress syndrome may cause
a p r i m a r y hyperperfus ion w i t h breakdown of the m i c r o c i r c u l a t i o n , whereas
b i r t h asphyxia may cause hypoperfusion w i t h ischaemic damage to the
m i c r o c i r c u l a t i o n and haemorrhage f o l l o w i n g restoration of normal f low.
The soft c r a n i u m of the preterm i n f a n t may have a major i n f l u e n c e in
d e t e r m i n i n g the suscep t ib i l i ty of the immature b r a i n to vascular damage.
Tight bands or n e t t i n g used to secure a face mask for mask V e n t i l a t i o n of
smal l preterm i n f a n t s may decrease cerebral per fus ion by r a i s i n g in t ra -
c r a n i a l pressure in a d d i t i o n to caus ing i m p a i r m e n t in venous dra inage
from the posterior fossa. T h i s resul ts in a charac te r i s t i c type of
haemorrhagic i n f a r c t of the ce r ebe l l um,
I t is concluded that m o n i t o r i n g of blood pressure and i n t r a c r a n i a l
pressure, and s t r ic t control of blood gas tensions, are important measures
w h i c h may h e l p to prevent i n t r a c r a n i a l haemorrhage in the newborn.
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